
















A249/A249M - 18a (2023)

SUPPLEMENTARY REQU IREMENTS

The following supplementary requirements shall apply only when specified by the pu rchaser in the
inqu iry, contract, or order.

S6.2 A stabil ization hea t treatmen t in accordance with

Supplementary Requirement S4 may be necessary and is
permi tted in order to meet this requirement for the grades
containing titanium or columbium, particularly in their H
versions.

S1. Stress-Relieved Annea led Tubes

S7 . Weld Decay Tes

S 1. 1 For use n certain corrosives, partcular ly chlorides
where stress corrsion may occur,tubes in Grades TP304L,
TP3 16L, TP321 , TP347, and TP348 may be speci fied in the
stress-rel ieved annealed condition. Details of these supplemen-
tal requi rements shal l be agreed upon by the manufacturer an d
the purchaser. t

S7.1 This test is not applicable to alloys with a nicke l
conten t ≥ 19.0 % or a molybdenum con tent ≥ 4.00 %,or both

S 1 .2 When stress-relieved tubes are speci fied, tubes shal l be
given a heat treatment at 1550 to 1650 °F [845 to 900 ℃ ] after
rol l straightening . Cooling from this temperature range may be
either in air or by slow cool ing . No mechanica l straightening is
permitted after the stress-relief treatment.

.
NorE S7.1—The we ld decay test is sens it ive for the presence of del ta

ferri te in the weld material . Increasing am oun ts of delta ferrite will resu lt
in a higher ratio as defined in S7.10 . Alloys w ith the high nicke l or
molybdenum content of S7.1 may not form del ta ferrite and therefore may
not be sens it ive to th is test.

S7.2 When speci fied by the purchase order one sample
from each lo t of tubing (See 13.9.2) shal l be subjected to
testing in a boiling mixture of 50 % reagen t grade hydroch loric
acid and 50 % water.

S7.3 Approximately 2-in. long samples shal l be prepared
from a production length of tubing. Shorter, 1-in.samples may
be used for small diameter (Y2-in.and below ) tubing. Split the
sample longitudinally to allow for easy micromete measure-
ments. The sample may be one piece which contains the weld
and at least 90° of base-me ta l to one side of the weld.
Alternate ly, t he samp le may be two separate pieces with one
contain ing the weld and a similar size section from the balance
of the tube opposite the weld consisting of 100 % base metal.
Remove all burrs and sharp edges by l ightly grinding . Remove
dust and grease by cleaning with soap and water or other
suitable solven ts . Then, place sample(s) in the flask. It is not
recommended to tes t more than four samp les together, or to
mix alloy types.

S7.4 Prepare the hydrochlor ic acid solution by slowly add-
ing reagent grade (approximately 37 %) hydrochloric acid to
an equal volume of distilled water. (Warning—Protect eyes
and use rubber gloves when handling acid . Mixing shall be
done under a hood and testing shall be run under a hood.)

S7.5 The test container shall be a 1-L Erlenmeyer f ask
equipped with ground-glass joints and an Ahlin condenser. The
volume of the solution shall be approximately 700 mL.

S7 .6 Measu re the thickness of the tube at five locat ions
along the weld area and at five loca tio ns along the base-metal
section . In both cases, take measureme n ts a t approx imately
equal longitudinal intervals along the section lengths. Make
these measuremen ts w ith a sharp pointed micrometer accurate
to at least 0 .00 1 in . The micrometer must be suitable for
measur ing the smal l featu res in the su rface afte r testing .
Typical pin m icrometers have tapered anvils with a tip radius
of less than 0.0 1 5 in .

S7.7 Immerse t he samples into the soluton. Add boiling
chips and bring to a boil. Allow the chips to remain boiling
throughout the test . The time of testing shall be that which is
required to remove 40 to 60% of the original base-meta

S 1 .3 Straightness of the tu bes shal l be a matter of negotiation
between the purchaser and manufacturer.

l

S2. Minimum Wall Tubes

S2. 1 When specified by the purchaser, tubes shall be fur-

nished on a minimum wall basis. Such tubes shall satisfy the
minimum wall th ickness requirements of Specification A 10 16/
A1016M rather than the nominal wall requirements of this
speci fication . In addit ion to the mark ing required by Section
18, the tub ing shal l be marked S2.

S3. Pneumatic 'Test
S3. 1 The tubing shal l be examined by a pneumat ic test

(either air under water or pneumatic leak test) in accordance
with Specificat ion A10 16/A 10 16M .

S4. Stabilizing Heat Treatment

S4. 1 Subsequen t to the solut ion anneal requi red in Section
6, Grades TP309HCb, TP3 10HCb, TP32 1 , TP32 1H, TP347 ,
TP347H, TP348, and TP348H sha l l be given a stabil ization
heat treatmen t at a tempe rature lower than that u sed fo r the
initia l solution annealing hea t treatment. The temperature of
stabilization heat treatment sha l l be at a temperature as agreed
upon between the purchaser and vendor.

S5 . Unstraigh tened 'Tubes

S5.1 When the purchaser specifes tubes u nstraightened
after final heat treatment (such as coi ls ), the straightness
requi rement of Section 12 shall not app ly and the minimum
yield strength of Table 4 shal l be reduced by 5 ksi [35 MPa].

S5.2 On the ce rtifcat ion , a nd wherever the grade designa-
tion for unstraightened tubing appears, it shal l be identi fied
with the suffix letter “U” (for example, 304-U, 32 1 -U, etc.) .

S6. Intergranular Corrosion Test

S6. 1 When specified, materia l shall pass intergranular cor-

rosion tests conducted by the manu factu rer in accordance with
Pract ices A262, Practice E .

NorE S6. 1—Practice E req u ires testing on the sensitized condition for
low carbon or stabilized grades , an d on the as-shipped cond ition for other
grades.
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